Sprouting of remaining substance P-immunoreactive fibers in the monkey dentate gyrus following denervation from its substance P-containing hypothalamic afferents.
This study analyzed the response of intrinsic substance P-immunoreactive fibers in the monkey dentate gyrus to disruption of the supramammillo-hippocampal projection. This projection normally forms a thin plexus of large, substance P-immunoreactive terminals in the innermost portion of the dentate molecular layer and establishes exclusively asymmetric synapses with dendritic shafts and spines of dentate neurons. Conversely, substance P-containing terminals have never been observed in synaptic contact with granule cell bodies. Ten days after ipsilateral fimbria-fornix transection, the prominent band of large immunostained axons in the inner molecular layer of the ipsilateral fascia dentata disappeared. Four and five weeks following transection, however, some small, substance P-containing terminals were observed in the innermost portion of the dentate molecular layer and the granule cell layer. These terminals established exclusively symmetric synapses with the somata and proximal dendritic shafts of granule cells. These results suggest that, following transection of the hypothalamo-hippocampal fiber tract, presumptive intrinsic substance P-containing axons are capable of sprouting into the granule cell layer and the former termination field of the hypothalamic fibers. The symmetric synapses established with granule cell bodies and their proximal dendrites might indicate a shift from an extrinsic excitation to an intrinsic inhibition of granule cells following disruption of substance P-containing hypothalamic afferents.